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(54) KNIT DESIGN SYSTEM 

(57)Abstract: 

PURPOSE: To enable the accurate simulation of the 
loop of a knit fabric without actually knitting the fabric or 
the loop specimen. 

CONSTITUTION: Data for a knitting machine generated 
by an automatic control processing means 64 are 
analyzed by a loop form determining means 90 to 
analyze the shape and position of loop, the kind of yarn 
and the shading of each part of a loop. Segments 
corresponding to the shading of each part of a loop are 
cut off from a yarn specimen memory means 92 and 
synthesized to form a loop specimen. The superposed 
state of the ground loop is represented by a mask and 
written in a frame memory 1 04, the aspect ratio of the 
loop is corrected by an affine transformation means 24 
and the result is displayed on a monitor 30. 
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1 

>h*)aft3-i±r. ®ftf^<D-i2e/y> h^r-^fiSL.r^i'- 
l®lBioji'-r^%istt-r4)te8?>©7 u-Ay * i. 

BUfa-7 U-Ay^>J©Hiffe*^7n-rSfcit)©*— — . 

i*^l:tfcCi4i^aii^S. --J/ ^f"1f-Y>->;^•f• 
[iS*]12] BuiB7U-Apf*';©li»*;i/-^©7' 
l:b©ffliEf*®iii#!4 •=& - dt -icmni Smj^^icLtcC 

] ji'-7-m**iB^.-rs/c*©^m'&^w 
m3^«a©ifti» ju- 7'm*4tBK-r J: ^ tc bfc c 

[it^4] v^.=1^>«r^-riii»«riB^.-r-Sfc«)©m 

HI ©7 u-Aj<*i;©iBi^©V5 3.u— s/3>iiiffli 

^, 112©:? u— Ay *y®iliif^tcy y->;i-7-;. tr^i' 

[0 00 1] 

[^HJ©fiJffl^if] C©^?B«. iS^lfflT^-af^StClg 

<&S^iyi i U-~>H >'r'5/<:e!6®--:' hT'lf -Oi^Xf- 
(CL/cT'if -f >i^X7"A«:MT'S. nc*}C©?SiMgK:*j 
t>r. «iBj<t«H2-3f-lf©J|5SS«:fi|5-3/c«iB»©»-C& 

<■ !^s®jfjgs©«ii.»iBfl&«:«>jtwrs«>©fr-s. 

[0002] 

S'>X7^A«r36i3BL/c mi^3-2 1 66 1^) . C 




(2) iRfra^T - 7 0 8 9 0 

2 

©ixX7^A-C(i7'-!f-OjaS©iSiBj©7'-df4:7 U-A 

j'^'JKiBlSL/. ed;i2JU:&S!i«3a 
•C. fi'H2;U©a-Cffi^©ifflj^7^-^f«rlBtg-r.5. 
«fe^©gSa^:2 5 6 i-rntf , ^l— •7-©*ifiK:frj£tC 

©««»:*- 3 >-cm^v. mm7'-i'<otmomm 

©7U-Ay*';©7^-^r*. #M*5SE;S:ffl(,.-CiSg|r 

10 [0003] -^xic^^ hti^ctit. mm=s:nisiK.mif 

'>3>U/cia^%%*31±-5Cir*i. C<DCtifim 

!|?5©-9->-/;u;&ii:^(c^^5-ti-. mMmv0'm<D7'^ ^ 

[0 00 4] C latent L-c*-r#it 6ns Ci». ^l— 

20 :^©m2|s:*3IBgcci^B^■cffl;gb. ;:^+f±-^-cR.J?*ax 

^U-^m^^tt^faS^^-C*^. :^-C©iU-^M:*:45IIS 

)&:<<!: 2 5 6 ad2:>S«:J&: -g- or cnKfflS!l0tt«: 
mSi. !if««:;U-:?"m:*:©»«S«ltc*9fiirr-5. * 

30 [0005] 

iE5i{C«31f ■S i -5 CC V 5 3 b a >-C# J: ^ {CT 

2) ^©JfJ«. jltt©A-^l,>. JU-7"#g|5 
©WHg. fte©;U-7'i©aAj:*) :a^t>*SJ4>r'> 5 U 

40 4) Jl'-:/©T;3:-<i' hj;h?rffliEl/> IIK©«i!B5(cac^ 
j^-C5^5 >3>-c*SJ:^K:-r4ci 
2. 4) , 

5) i^5*u-->3>^i&Mi!a-r-5Ci (19*:^ 

3) , 

lE*ic®©*Si^5aU-J^3>«:tf^>Ci 

4) , 

[0006] 

so -:?"©*oaSli^u-:?'}B4*. Jiz-^'ficg. Jiz-p'Sgp 




3 

mi le :7 u - A y y CDiaa^ ^r^^r ^ /ci?)© a? - . 

[0 0 0 7 ] 5fiL< :7U-A^^U(Diii»^-'l'- 
•7'(Dr;^-^^ hi:l:cci£Dr?iiE-r'S^I5*tS:t:tr. rx 20 

312) o S/cSTSL<«. Jl'-*:7-m**fatet--5/cJ?)(D 
[000 8] >^&g|5<D?8Bi:&jSeftS 

Lrt»Mc>o ^^>i^ti$/c,^m*iBft^S"C«. locD 

[0 0 0 9] 40 

mvt, )v-y'&s&(Dm^^i:^ri>o ^tcirxomcM 

/c;l/-:/m*«. ik(D^t}]^-y^<Dm^RZJ^)l-^St 50 




1*ig^7 - 7 0 8 9 0 
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[0010] ;i/-:/cr)rX'-c^ hit (fflffilit) «-HKcc 

y'^^^^x^ly-ifiyX. )\^-':f^:^(D{'^JSM^^iov V 
T^o $6>«:J?^L<fc^^2(D:7 ^--A^•^:';«:v:^ + 

[00 11] 

[JISfi«?!l] 01-S2OCC*S6€?||^^L. 0HctJ^-:r 

HI otciu-::^*^^ aU-s^sXDbJKcd^-:/ h^>f > 
hSOja*?^^. 01 1--01 7«:^«?!lcD;b-:7"t^^^ 
U-t^3>iiia€:. S 1 8--02 O^-eof^CO^ 
vu^fc:>iyjn,il^^To 3^cC*s0 2J^T-C<Da^ti. SI 

[0 0 1 2 ] auciji^r. 2tiy >>'^'x-c^ 4«!^ 
xhcpu. 6«i^^';. 8«y^:7 ^ is^cpur 
^>^o Kmtitl.xum^\t:^^^i^-\ 0 yuy 

^CD^gqiBtg 1 2 . xt^^-Ytf- 1 4<h;^a?-<^>^ 1 
6. =1r-'5i<^K 1 S^^ffll^^, y^:7-f "y^CPU8 
CCCi^^r? ^ ':;^/^'X2 0^^gig§U. 2 0 tC— f¥<D 

^7 U*-A^^»; 2 2 <b»7-:5^y^U 2 3. T^^-f^^gl 

[0013] 7=v^ >mmx(om^<oy'-'$t^t. m^i^t 

'=tU2 2CCtB«.Slf^o l^«0C{^fiHafir(O*5^iS 

2 3tciBte?-a:^o ry^>^t^!im^2 4X{:S:. )\^- 

--f^-:$?<i:U. l«iE»SII«::7U-Ay*»;2 2CDffe(D® 
i^JClBlSS'^^. rr^^>^«. TKUX (x. y) 
(Df'-^^r KUX (ax + b y + c. dxH-ey + 



C4) 

5 

f) icm.^-r^CtV$>^, CCVctftittZfiiv 

X + e y {cg^r s i . *¥sa::^<DftifficD*rja: 

WU^mt. U-Aj<*";2 2©r KU;^ (x. y) 10 
«:TKUX(ax. b y ) (C^fe-C^-SCi-C. b/a 

[0014] y f ^ -7 •:; f> i/^2iag|52 6 «, JU-?" 

[0 0 1 5 ] V^-ilyVVmU-^^-t, 0 

tCteC^-C, Z2.\%Aly^-U^f->?<JMm%^^, 3 4 

»^«^-C. cn6»7l — Ay*>;2 2tC^«=6J§^U 

rfjij^r. T^-^SfUrtasT^-^SfiLriaifir-s, cc 20 

i^^t^iy-^ij- \^-<Dmmt, mu<02mmtr^, 33 
mmr-m^^s-^. -f^^f— >+f*-f«iW^iS3 
oyit&mmm 3 4 «:isit $ -t* 

[0016] 38. 40. 42 TV -< >^^^2 

^mmm-c. yi'-j^^^v2 2icm^^m<o^-cx§i 30 
ttr 3 8 i,tmMk<D -Y > ^ - + 7^- 3f ©tsiw« 

i'«^fiKtoaaiJ2 8 r^fiSEL, **m*^fiKteSS|52 8 

^^-3 OtC^Tn-r-S. •&JiX«!iS8P2 8-C}J3ilif|!©|iIB# 
^RiE»-C#)a:<r4)m<. !£:«tt©«t»2iii^©^^S 

KStR^IS4 4 -C^SI-S. 
[0 0 1 7 ] 4 6l3:iBiii:7'a-te-^-t>--t?, 4 8«;^i»-/ 40 

7;^ 1 %m<muKn^m(oK-nmm.^. ■t^^-3 0 
±©ffi««:. ffi«T7 ^ >^8s-r4/ca>©i^eiT7 ^ > 
^gi^er*)^, USSFiI-cii. ii-gPA:'3©fis«F*gSB7^ 

g|#®4 8-C*-iJf-ffiei (*-f-3 0K:*fr.SI^ 

[0018] 50 ««Bfi£:*^A:^-c, k 1 8 ^ 

J1-S|Ji2tSl 2^4mcv m«*BfiR©:^ 

3S!4tg^^'5. 5 2tt^l/-:?"1^-'<Xai5£#=S-C. i^:^ 50 



!^^P7-7089 0 

6 

■5). 5 4«-9--YXA*-C> »^Ur^^-*r-Kl 8*>6 

istii 2{clats^ar*©s^iffi7=-4f•^>x+■f:^-l 0*^6 
n^'^itm&'f~9^^Ktit^. 5 6 (JMiftf'- 5» 
fffiE#K-c. t»-'rxA:^5 4*>e>©7^-i'K:rt.G-csiffi 
^ i'^is.L. mmmimm^m 5 s ■cmm<D!f\-mi 

^■rs. 6 0 «rtgB7=- *i^fiK*l8-C. ^b-^'-tf-fX 
aae^es 2*i6Jl/-7'©1f>^X*A*U. MiKi^Jg^ 
5e^©5 8*^e>M«©^i-J^*A:t)T^. c:©*£^. IJI' 
-7'*5 1 f4'-fe;l'©rtg|J7"-i»Ai^0. rtSPT^-if* 
T'-^flSiWM^SE. 3 4. 3 6^{CiElS-r4. 
[0019] i^!K5{cS*br«»-^ffi^A;^J-rSK:«. ;^ 
5» -f ^ X 1 6 ■^>ffijEBSi7'- if A:^ 6 2 (i^SiJfBt^. 1 2 4C 
iBtt! s •a-/cet#©«i^m«. X + i. :^ - 1 0 P>S*Bl 
o/cg!ti¥©ffi-¥>««) A;^>{4g«xif^^ 
X 1 6*fflt,»r7"i^5f -ftf- 1 4-Cli^l/, rtBBTKU 

xi L-rfa«.-r •Si^t(c-=ex^-T f uxi tr^-r 

Jiiii-7'ci-fei;-!f-4 6»A:t>f'-^»€:«iaL'. rtSU 
TKUX-C}g^SnA:fi7-feJbK:##iAtf. —-H^yV 

^ i?*-if-3 o^©a^t?«. 7'-:^i'-^-tf- 1 4r 
Jg^UfcrtSPr K ffiSir 7 ^ >|gJft#K4 8 t 

[002 0]«:*J. ;^-7•-t^■YX^iiE^©*:^:^^— 7=^- 
s?)t?, iliia7^-^©»^<!:Jfe.2.rtglJ7=-if^«5tL/c. 

[0 02 1 ] 6 A\it.umm^m^WLti, ^^^-^^ 
iii«©iiSR!Ef"-ftc^ss^sfcj<)©fe©r*4. imrf 

iB©i^^¥3 - 2 1 6 6 1 -^^^^RfCj; fpfi*0-C*-2., -e 
C-C'f>i'-i^i'. Mm. i^i-*- K©3«SI©7=-d' 
*!f#^:^¥3 -2 16 6 1 ■^i&«©7=^-^J|5SCtC^«ST?# 

iffli^©7=-i'«-e-©**fflc^ -{>i»-i^ + . y-f*f- 

KOt"- a >5 -Y >©7'-d»*^fi£31f 
S. ^L'-CC©7'-i»*. f!riB©!|t^>¥3 - 2 1 6 6 1 

-5. 6 6»^ei7'-i'©j'*';, 6 8ii-7D •:;b--r ^ 
Xi'-r. «S«f=-3»«:IB«i3-&S. ^>^5^1^7'-f 
'^©^»#;^tifiE.W.-C $> S . 
[002 2] BI34C. MiffiT'-ifi. F^gPx-i?. 

3 2. 34, 3 6K:«EI©(*>ife©J:5ic^j^$n/crtg|I 

f'-^fj^sfBttsn-s. cn»rt8Pf=-*t?»i;i'-y*» 

1 fi'-feJKC>Ftl5L'. Jl/-:7"©TX-^i7 H:k*i#MSn 




7 

fit. H©:6ffliJ<DJ:^.{C*-*-3 0«can^3n-5. 

(002 3 ] 04{C. )\^-'-:f^AX<lM'S.hy<^A=7 7. 

t?;^ ^ ;^ 1 6 ^-cSiBSiJ^*^ Sfflfflgo-5= 
-d^ttl^gPx-if <bLr{^x.«'7-i'y*'J 2 StClBtS 

77 ^ >^gSL'-C*-$-3 OtC^^fS. 
:^-*5iSii!*ttSI-r-5<!:. «fili^a-l2 s^tf- 4 6 

f'-tJ'tSfi^^IJlSS 2. 34. 3 eCC^-i/y^U 2 20 

3<DF«38l57^-i»». T7^>^jfe^l82 4r*-3'-7' 
-iilcm^L. ^-■S'^mmm3 8. 40. 4 2{ceiM 

[0 024] -^vdJ-s/i.. jffij^. K 

^^ji^»<!:©2«S<D*!M*i*»). ^^i^-Ji-CT^If 

[002 5] rt?a57'-5»f^fiS¥'f9:6 0©:*- 'J t^^^^USifiSt 

* -5 C HJ > - + i iS^I?© 2 ffiffl© 5= - $ i 0 -C 
tSSfiM^3 2 . 3 4. 36 t.cm^^^. ttSiCiSlii^a 

>rntmi.». *fciffi«i©f'if-r>-r». -f^f-s^* 

«1ll<»:iffi)Ki:«:SIJllK:f=1f'<>r#. f'lf >±© 

#7^-^«. i^S). mm, <giE*i-C*. 

-5- -7 h ©fflSJ-?>iffl«l«i©**fE?¥© 

50 




iRFra^T - 7 0 8 9 0 
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[0 02 6] HSCCTnU/cJc^tc. + K©1KSI** 

ffl!eiffi«c3pn.i'©aa{c*4*i«. ffi^f^-dfisiwMJ^ 

3 4 <!: + F t'- i?tgiWM^ 3 6 <omm^-^mttl 

fe. T'--'^^mm.m3 2, 3 4©^^!Sc-CSis2-C#-5. 3 

-T^-^JiL/T^^nSn-SW-C. «fil-?>ffi©^tiJ • a f 

«?!l^«ia5©^fiSiiiffi 
i^f :«/-K©7>;J<'<>hT-i^«:««)S-a'4ti 

SIBg©«!g}-c©v-47©{ig<&^y-i;-r^>©« 
ULi,*. c©fc««)-5'-i'©i»S6-¥'3f-i3:KL/< . 3t 
-f^-^^sjjfi©-?- ^, Y ^ -i?:£a^-r -5© 

7^- f d» - 3 0 <om.7nmk\tmm(om^<om- 

t^tCtifHL. ll(S©iS!^r©v-4'©{4g7!)J^^$n. 
v-e7©-f>-i?«:ii:^K:a^-C*S. Aj:*j<giE*i**n 

«. 3 asoT^- «r#Ma3?^fflc^r 1 mmo^f- ^ 

[0 0 27]E16(C. lS®:?'t342-y1f-4 6tCJ:4. 

7 0K7"O-fe 7 2»X-AMSgiJ, 7 4« 

i^ni&m. 7 6«3fc--ijHffigiJ. 7 8«*^agB. 

8 o»'; tr-F-iaffigB. 8 2«ai^asp-c*-5. cn 

e>©#*Q;SSP7 2 ~ 8 2 «7"a -te t^-*ft 7 0 ©SiJlt 

€^^§ors<^©y3:/*^Tt,v fiSUfcf^-^f^iW^S^ 

3 2. 3 4. 3 6K:»0-r«^iA.&;&tf ^. X-A*affi 

8P7 2<o%? B-:f\iS.. A:^L./c««^ffi*li/jN*sc»»ffi; 

:*:-r€>C<!:-C. ;^SijiaffigI57 4©i?H >^«. XtiLtcm 
^•^'ffi^^Silf SCi-e*5>. Sfc3f-SftilgP7 6© 

y 3 A:^?^*^©m«-*»ffi* 7"- ^^mim 3 2 . 

3 4, 3 6©ffe©g|5^tcnf--r-2>C<!:t?*-2.. cn6 
©i!iagB7 2. 7 4. 7 6«j1S©-^-0 hS^Xf^A-C 

mna-c, gEMfcjesr**. hi ok. Tk^izis, u f 
-i-MS. iij^*!isi©r^ud-«;xA^ii^-r. 

[ 0 0 2 8 ] B 7 . 7K3iiasa5 7 8 -C©MI1^^T . 

mmu. io-r-33f-*!iasi57 6-r3t--r-5©»s 

®-C*S. -€-C-Cia7©:GWJ©ct^CC, 7k3E©S^«h^c 
i>PiA. B. C, D*A:^b. cn6©7R3EA, B. 
C. D*— fSLrigJ«l*4C»»3f--r-5/c»©^,i#, 

E5rA;'3T€., »!|I.^,E ©*3EA~ D i©^©!!: 

it»©5Y>-C. Sflai^il^*. *3iA~D-t>Sf|l,#,E 

ir©7'-if«F*g5lJ7=-^ibr'7-i?>*'j 2 sccia^. 

b. T:7^>^^L.-r«^nl/. :^7-V^K4g*>(*3g|5r K 
- 3 0 ±T*3EM«?: f--r -Sfig*S!f ,^.E ©fig 
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[0 02 9 ] Hstc. 'ji^-hmm^so-ccDmm^m 
r. 0©c, D. E. Ftti) f- h«gJSi&jgs-r.s;fc«) 

RA. BW; f- h^«iiffl!^©r't> 

<!:<D5t^.-C*-2). ,#.A, A 2. A3. A4 5*1^(4©^ 

.■SA2ra©il*s. ^UTi^A. 
A2. A3. A4-eJgS3n/c^l|{«:. 1 10 

E. F) {Cffl3Eti/cgp^^«rf-y i'T-y U f 
- h i&fflSP 8 0 -cmteWBI^ f - h Ml^F^tC^ tj il U 
nf-T^. C©*S^. 1 #{4^A:^-r^Ci© 

•c. v HSi^rt© 1 -^.^x d» ^ ;^ 1 6 ^-cjgs 

L/> i'-r So '^{cx -5- X 1 6 '&®fi:©(4g«c 

i^K)-rS<b. ««*^©fiS«:^«>t/. 
■€-©{4atC=ie-^.5. ^J*J'Jt;-h*!ra8l58 0-Cfe. 

f'Pf!S3iag©7'-i'-?>*-V-'K4gttrtSP7=-i?iF*5lH5T 20 

Fux-cMSL. "f-^mtmm^i, 34. 3 6-^© 

[0 03 0 ] SQtCitl^SgBS 2©8if'¥*^r, X^ 
•r-SC<i:»3e.«:jltl/Ci. ■€-C-C7-i'^*U 2 3^fC 

*tL-c^iK©i)ssssj<'f>h*2*t:'fiSu. c©i8i*ii: 
?>r yx— »i^©/jNS^sift^*i%4$-iis. m.m.<o^ 

mit. f-hMIlSI58 0-C©^»l*-f>h©^2ia<!:|3I 

»-c. ii:ig±© 1 i7 y -7 i7 0 . c tiJ&jg^©** -c 

i'y*>J 2 3-tS''r-3'tSW$I^3 2. 34. 3 6-C©i!i 
(0 03 1 ] 01 1-01 TK, |^ife0ll©;l'-:/i/'5 40 

n^o. 0l©>'^-F'^7xT«^S{cv7 h>t>*T?:J)nAr 
SI l{c*jt,>-c, 9 OW;u-:?"ff$t^^^^|g 

■r, esijfij'iSi^iia^e 6 4 (ommM'f- * ju- :7'stc 

^^tU. S;i'-:?"{cffli,^Sfe*©aS<!:;l'-7"j^t«, ;U 
-•?'SSBr©?gBg. Tii©;U-7-<!:©M^tO*^t<»«:« 
St-T-S. ;i/-:/f$f:©^W«3-xK:?9ori;i'-:7*T 
-:>m», 1 3-X©jK^*s$&7-r'5<!:^>C©=3-x?r»W 

[0032] 92 Ki*5m2|s:ait#©-C. Wlittf 1 68© 50 
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fe**ffli,»ati^. ias©fe.^{c>FtLr 1 ofi?iS© 
*m**iete-r€.. s*m*:©+BS«H«Bt-c*'3. .^m 

*Stt©H^BtiJlH©BaBt£?r^A. *S«c©?BBgf 
g. aB^©®C^iJl'-7-F«9-C©fi[g{C<J:SB^ai) «rm 
^L/. *©i-vi^*?aiSl/*.5C»«X;yt>*«ji^^. 

a2K*!ji<Tfcm»«^. 1 -ociisstci o©^j5!m** 
?^BfK:ic;i;-c^^t:4>^t». *^*:(c«0 i 4«:7nTJ: 

3KrS|g?rS^iit?. 9 4«;i%m*W3WLffl©-7Xd7 
©flPfiSSBtr. 6»l^«ia 1 4 {C7j\-r J: ^ i4R?g©vx 5' * 

fpfiSL. vxi'©^H©ai^^ig?r-7'Xi'©fii*eft'*tc 

2|s:*^^W0ta-rH2yy>h©g3{Cl£;Dr^'fkS-t±, -b 
> hSAS-5£©ti^.^M*?r^©*SfflC^n(iS 

;l.-7*©Sffii5t«i©)lftgi5r, ■fed/y>h*®ft3 

1>*J. ^l'-::^©S«St5ySi©rai*«seiS{cifi<. C 
©gp^^f x:/7 >^^=&=^K-rSo 9 8 ti^fiSMSSP 
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